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ABSTRACT 
The interannual variations of Salalah’s rainfall during monsoon and Somali low level Jet (SLLJ) 
in the Arabian Sea during 2002-2017 were examined using the the Oceanic Niño Index (ONI) 
and Dipole Mode Index (DMI). The rainfall data from the Public Authority of Civil Aviation 
(PACA) showed that the beginning of monsoon rainfall starts in June and continues to 
September. The rainfall amount reaches its maximum in July and August without a notable 
interannual trend. The maximum strength of the SLLJ obtained by the wind profile from ERA-
Interim reanalysis data. In June, July, August, and September (JJAS), the SLLJ core of 
maximum wind in each level formed in a similar longitude and latitude and the level of the 
absolute maximum wind speed fluctuated from 900 hPa and 950 hPa. When the April, May, and 
June’s (AMJ) average SST in El Niño condition, the maximum strength of the SLLJ is 0.5 m/s 
weaker than average and 0.6 m/s higher in La Niña conditions. When AMJ and MJJ have 
positive Indian Ocean Dipole (IOD), Salalah’s seasonal rainfall is less than the climate average. 
A higher rainfall average occurs when the SLLJ is stronger than average and a lower rainfall 
average happens when there is a weaker jet. 
___________________________________________________________________________
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1. Introduction 
The Arabian Deserts, specifically Al-Rub’ al 
Khali, are the warmest and inhospitable 
areas in the world. Summer temperatures 
peak to 50 °C. However, Salalah plane is the 
only city in the country Oman and one of the 
limited places in the Arabian Peninsula that 
is annually affected by Indian Ocean 
Southwest Monsoon (SWM) during June, 
July, August, and September (Fig. 1). 
SWM rainfall during June, July, August, and 
September has an economic effect as well as 
an impact on animal life. Not only people 
from the Arabian Peninsula visit Salalah but 
from all around the globe too. SWM raised 
Salalah’s economy and activated the local 
and international tourism. 
Several factors affect the strength of SWM, 
which causes an inhomogeneous regional 
impact on the rainfall amount in the northern 
Indian Ocean. In this research, the effect of 
the Somali Low level jet (SLLJ) strength on 
rainfall, ENSO cycle, and IOD was studied. 
Also, how the ENSO cycle and IOD affects 
the interannual variability of rainfall in 
Salalah during monsoon season. 
 a) Southwest Monsoon (SWM) 
According to the American Meteorological 
Society (2012), the word monsoon is 
derived from the Arabic word “musim” that 
means season. Monsoon wind contributed to 
interlace the Arabian Peninsula, India, and 
East Africa and created the Indian Ocean 
cultural and trade network. The persistence 
southwest wind of the SWM from April to 
September assisted the Omani seafarers to 
sail from Zanzibar, Tanzania in East Africa 
back to Salalah and then Muscat, Oman. 
Fieux and Stommel (1977) adduced that 
climatological mean of monsoon onset 
arrives the Arabian Sea on 25th May within 
five days of uncertainty. However, the 
monsoon onset, wind speed, and 
precipitation rate vary for different locations 
around the Indian Ocean (Halpern and 
Woiceshyn, 1999). 
SWM is a warm and moist westerly wind 
originating in the southern hemisphere is 
deflected to the east by the Coriolis force 
while crossing the equator moving toward 
the northern hemisphere. The terrain in East 
Africa branches the wind to two currents 
toward the Arabian Sea and the Bay of 
 
Fig.1. Salalah’s location and topographic 
map of Dhofar mountain range 
(Topographic–map.com). 
 
Salala
Salala
. 
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Bengal when approaching the Indian sub-
continent. The Arabian Sea current flows to 
Oman and continues west toward the Indian 
west coast. 
Along the SWM wind flow, the rocky nature 
of the Himalayans causes excessive heating, 
which increases the air temperature. High 
temperatures result in rising motion and 
form a zone of a horizontally stretched low 
pressure over the Indian subcontinent also 
known as monsoon trough. The oscillation 
of the trough generates the heavy rainfall 
during SWM in the northern Indian Ocean. 
b) The Somali Low Level Jet (SLLJ) 
Low level jet (LLJ) streams are strong but 
weaker than upper air jet streams; the are 
low level currents with maximum wind 
within the lowest 2-3km from the surface. 
Several mechanisms are responsible for LLJ 
formation like the inertial oscillation, 
baroclinic effects, synoptic forcing, diabatic 
processes, or topographic blocking (Sam and 
Murty, 2002). The SLLJ is a strong 
southwest wind form on the northeastern 
African continent due to topographic effects 
the west Arabian Sea during SWM (Halpern 
and Woiceshyn, 1999). 
The strong low level wind in the LLJs is 
crucial to transport moisture and momentum 
in the regional circulations like SWM. 
Cherrapunje (2018) stated that SLLJ aids the 
SWM to cross the coast of Arabia in May 
and arrive west India in June. The general 
direction of SLLJ in May and June is toward 
India with gradual increases in wind speed 
over time. In June, and August the wind 
speed increases, resulting in maximum wind 
speed in the Northern Hemisphere. 
The strong wind aids the moisture and 
momentum to reach Salalah. Also, Halpern 
and Woiceshyn (1999) proved that the first 
onset of the SLLJ forms in the western 
Arabian Sea before the first SWM rainfall 
event in west India that could affect and feed 
to the SWM activity and precipitation 
amount. 
c) Oceanic Niño Index (ONI) 
Sea surface temperature (SST) anomalies of 
the tropical Pacific’s Niño 3.4 region (5°N-
5°S, 120°-170°W) (NOAA, 2018) influence 
the regional circulations in the tropical 
Pacific. It also can cause floods or drought 
in the Northern Indian Ocean. ENSO cycles 
have warm and cold SST episodes. El Niño 
is a state of warmer mean SST. In El Niño 
situation the convection shifts eastward 
toward east Pacific and the upwelled water 
is warmer which explains warmer SST 
(NOAA, 2018). The La Niña is the cooler 
SST state of ENSO cycle. El Niño and La 
Niña temperature anomalies occur in 
capricious intervals of two to seven years 
with a mean of five years and last for nine 
months to two years (NOAA, 2018). There 
is no unanimity that climate change has an 
impact on the ENSO cycle length or strength 
(NOAA, 2018). 
Subrahmanyam and Dong-Xiao (2011) 
highlighted that the strength of SWM 
rainfall is also affected by the ENSO cycle. 
A year with a strong El Niño leads to high 
latent heat flux, which results in higher wind 
speed and low cloud cover. El Niño causes 
weaker monsoon effect and less rainfall than 
La Niña year in Indian west coast 
(Subrahmanyam and Dong-Xiao, 2011). 
Nonetheless, the following year of a strong 
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El Niño results in stronger monsoon effect 
and higher rainfall accumulation in Indian 
west coast (Subrahmanyam and Dong-Xiao, 
2011). 
There is a definite relation between the 
ENSO cycle and SLLJ onset time. In a 
strong El Niño year, there were two days of 
delay on SLLJ onset than La Niña events 
(Halpern and Woiceshyn, 2001). 
d) Dipole Mode Index (DMI) 
Dipole Mode Index (DMI) corresponds to 
the monthly SST anomalies in the equatorial 
Indian Ocean. The DMI SST anomaly is the 
magnitude of the deviation between the 
western equatorial (50E-70E and 10S-10N) 
and the southeastern equatorial (90E-110E 
and 10S-0N) of the Indian Ocean (NOAA, 
2018). 
IOD is a phenomenon that influences the 
SWM as well as the hurricane activity in the 
Indian Ocean region (Ashok and Guan, 
2004). Positive IOD represents an episode of 
positive DMI, which is a state of warmer 
SST. Ashok and Guan (2004) concluded in a 
study applied in India that a positive IOD 
results in excessive monsoon rainfall in 
north India. 
Scientist studies and research on SWM are 
concentrated on a limited domain of India 
and East Asian countries because of the 
annual catastrophic flooding. Little research 
has been conducted for Oman or Salalah but 
we can use the existing studies as a guide 
The inquiries from the West Indian 
subcontinent provided aid to use a similar 
approach and data type to Salalah, Oman in 
the Arabian Sea region. Consequently, a 
better forecasting tool of the rainfall activity 
during SWM can save the wildlife. 
In this research, we addressed the following 
questions with the goal of providing better 
forecasting and supply valuable conclusions 
between the SLL jet strength and 
precipitation amount during SWM on an 
unstudied area like Salalah: 1.) How the 
SLLJ affected by the ENSO cycle and IOD 
conditions? 2.) How the monsoon season 
rainfall affected by the ENSO cycle and 
IOD conditions? And finally, 3.) How does 
the strength of the SLLJ affect the 
variability of monsoon rainfall in Salalah? 
By addressing these questions in a new 
domain, we prospect a better understanding 
of Salalah’s weather during summer since it 
is an active tourism region in that season. 
2. Data and Methods 
This study focused on the southern part of 
Oman and the northeast coast of Africa. The 
area is also defined as the western Arabian 
Sea. In this region wind fields of different 
level, monthly precipitation, and SST 
anomalies were observed to understand the 
SLLJ structure and strength and how they 
affect the rainfall variability. 
a) The Study Region 
Salalah plane is the only city affected by 
SWM due to the unique topography shape 
surrounding it as shown earlier in (Fig.1).  
Salalah plain is ringed by Dhofar mountain 
range from the north and the Arabian Sea 
from the south. Salalah's coastline is parallel 
to the SWM moist flow from the Indian 
Ocean. The crescent shape high elevation of 
Dhofar mountain range (1100 m) separates 
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Salalah from Al-Rub’ al Khali desert and 
traps the moisture coming from the Indian 
Ocean Abdul-Wahab (2003). 
Salala’s rainfall during June, July, August, 
and September (defined as rainy monsoon 
season) represented 69% of the 2002-17 
rainfall. In October-May sporadic heavy 
rainfall events were due to deep depressions 
and hurricanes that hit Salalah directly or 
Yemen. 
b) SLLJ Data and Study Period 
The Somali Jet onset was first observed on 
the Arabian Sea in 15-16th May in 1997 
(Halpen and Woiceshyn, 2001). However, 
the Somali jet analysis in this study from 
May to September. 
We chose the latest global third generation 
reanalysis ERA-Interim produced by the 
European Centre for Medium‐Range 
Weather Forecasts (ECMWF) as a primary 
source for wind data. ERA-Interim has 80 
km special resolution and 60 quasi-
logarithmic isobaric levels. 
Monthly maximum wind speeds from 
1000hPa, 950hPa, 900hPa, 850hPa, 800hPa,  
750hPa, 700hPa levels in 0°N-15°N latitude 
and 30°E-70°E longitude were the range 
used to observe the Somali low level jet 
strength and location of maximum wind 
(fig.2). 
The small range of longitude and latitude 
was chosen to decrease the maximum wind 
speed error of interacting with the cyclones 
and depressions wind speed during the four 
months of study. 
Most cyclones affected the study domain 
and study period hit Somalia outside the 
time range in November and December. 
The study domain of the wind field included 
the location of Salalah port station and 
where the SLLJ’s maximum wind forms and 
intensify in the eastern coast of Africa. 
Although the areal spread changes in each 
month but the core of maximum wind is still 
located closer to the African east coast than 
the Arabian Sea. 
The rainfall variability season in Salalah 
during the SWM could be affected by the 
SLLJ due to its northeastern orientation 
toward the Northern Indian Ocean and the 
Arabian Sea specifically. 
The maximum wind in each level was used 
to identify the location of the SLLJ. In 
addition, the SLLJ was considered stronger 
when the maximum wind anomaly is 
positive and weaker when the maximum 
wind anomaly is negative. The maximum 
wind anomalies were calculated by 
subtracting the 900 hPa 2002-2017 
climatological monthly average of the daily 
 
Fig.2. The areal domain to observe the 
maximum wind speed to define the SLLJ 
structure, strength, and spread. (Google 
maps) 
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maximum wind speed from the 900 hPa 
monthly average of daily maximum wind 
speed of each year. The 900 hPa was used  
because it was the average location of the 
absolute maximum wind. 
c) Rainfall Data and Study Period 
We selected 2002-2017 to be the range of 
the research because it is the start of 
continues precipitation data from Public 
Authority of Civil Aviation (PACA), Oman. 
PACA provided surface precipitation 
observations of the coastal weather station 
Salalah port located in Salalah plain (Table 
1). 
 
The monsoon rainfall onset in the northern 
Indian Ocean area occurs during May. 
However, as described above, June, July, 
August, and September are the 4 months 
considered as the rainy monsoon season in 
Salalah, Oman. Therefore this study focused 
on the total monthly precipitation of the 4 
months June, July, August, and September 
along 2002-17 
Total monthly precipitation analysis 
excluding cyclones sessions and unreported 
rain data like June 2009, June 2010, August 
2005, September 2004, September 2008. 
d) The Effect of ONI and DMI on SLLJ 
and Monsoon Rain 
In addition to this ENSO and IOD data for 
the period of study was obtained from the 
equatorial Pacific Ocean and the equatorial 
Indian Ocean respectively. 
 Averaging methods: 
The 3 months running average of SST 
anomaly of the equatorial Pacific (Niño 3.4 
region) are displayed in Fig.3. However, we 
calculated the 3 months running averages for 
DMI (Fig. 4) from the monthly SST 
anomalies values from NOAA. 7 running 
averages from January to September were 
calculated by averaging the monthly 
temperature anomaly. However, the months 
with strong correlation were plotted.  
Although the SWM rainfall starts in June, 
earlier months were included to account the 
time lag from the equatorial Pacific or the 
equatorial Indian Ocean to the Arabian Sea. 
 Classifications: 
The El Niño and La Niña conditions were 
classified when the three months average 
SST 
 
TABLE 1. Salalah port coastal weather 
station with elevation, longitude, and 
latitude. 
Station Name Mina Salalah 
Elevation 25 m 
Longitude, 
Latitude 
16.933°N, 
54.017° E 
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anomalies of Niño 3.4 region is ±0.3 °C. 
When the SST > 0.3°C the condition is 
considered El Niño. SST anomaly < 0.3°C  
was considered a La Niña condition. The 
SST anomalies were yet compared to the 
SLLJ strength, rainfall amount, and DMI. 
 
 
 
 
Fig.4.  SST anomalies of equatorial Indian 
ocean region DMI in April, May, and June 
(AMJ), May, June, and July (MJJ), June, 
July, and August (JJA) during 2002-17 
 
 
 
Fig.3. Niño 3.4 region SST anomalies for 
December, January, and February (DJF) 
January, February,  and March (JFM), 
February, March, and April (FMA)during 
2002-17 
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When the three months SST anomaly in the 
equatorial Indian Ocean > 0.20°C the 
condition is considered positive IOD and 
SST anomaly < 0.2°C are negative IOD 
condition.  
For both indices, 3-month averages of SST 
anomaly considered as a neutral condition 
when -0.2 °C <SST anomaly <0.2 °C. 
In the study period there was a total of 64 
months classified to El Niño, La Niña, or 
neutral conditions (22). Also, the same 
months were classified to have a positive 
IOD, negative IOD condition, and neutral 
conditions. Yet, the neutral months were 
excluded from the correlation analysis and 
calculations with the SLLJ and rainfall. 
The IOD magnitude was correlated with the 
SLLJ strength, rainfall amount, and ONI. 
e) How the ONI and DMI affect the SLLJ 
and monsoon rainfall 
Several statistical tests were applied to 
define the trends and comparisons between 
the variables in the study. Averaging and 
using correlation coefficient was a key test 
to define the relation of El Niño, La Niña, 
negative IOD, and positive IOD with the 
rainfall rate and SLLJ strength individually. 
As well as to attempt a conclusion consists 
of these four variables to answer the 
research questions of how the strength of the 
SLLJ affects the rainfall variability during 
monsoon season. 
3. Results 
a) The SLLJ Maximum Intensity 
 The climatological monthly average of the 
daily maximum wind speed in each level 
from 1000hPa to 700hPa for June, July, 
August, and September resulted a well-
defined LLJ over the study domain. For each 
month, the locations of maximum wind at all 
levels were located at similar latitude and 
longitude. 
 In June the SLLJ the absolute maximum 
wind level was at 910 hPa and had a 
magnitude. Interestingly, June wind profile 
was the closest to the seasonal intensity. In 
July, the absolute maximum wind level 
shifts higher to 903 hPa. In August the 
location of the absolute maximum shifts 
down to 916 hPa but still stronger intensity 
than June’s monthly mean of maximum 
wind. On September the absolute maximum 
is the weakest compared to June, July, and 
August at 950hPa. During the 16-years, 
August had a notable fluctuation of absolute 
maximum wind level. 5 of 16 years had a 
maximum wind closer to 950hPa and 11 had 
it closer to 900 hPa (Fig.5). 
 
 
Fig.5 The SLLJ based on the climatological 
monthly average of the daily maximum 
wind speed for the levels 1000hPa to 
700hPa for June, July, August, and 
September.  The season mean represents the 
2002-2017 climatological average for the 
four month period 
700
750
800
850
900
950
1000
101214161820222426
P
re
ss
u
re
 L
e
v
e
l 
(h
P
a
)
Wind speed (m.s−1)
Season
June
July
August
September
9 
 
The strength of the Somali jet increases 
rapidly starting in June until it reaches the 
maximum intensity in July. The intensity of 
the jet decreases in August than July but 
stronger than June. However, the SLLJ 
decreases steeply until its weakest strength 
in September during the monsoon season 
(Fig. 6) 
The SLLJ had interannual variations of the 
SLLJ maximum wind, which led to further 
investigations on how the seasonal strength 
of the SLLJ is affected by the ONI and DMI. 
b) SLLJ Relation with La Niña and El 
Niño: 
To study the relationship between the SLLJ 
and ONI, we looked at the maximum wind 
anomalies of 900 hPa by subtracting the 900 
hPa 2002-2017 climatological monthly 
average of the daily maximum wind speed 
from the 900 hPa monthly average of 
maximum wind speed of each year. 
The wind speed anomalies were weaker in 
El Niño condition than La Niña. 
Consequently, El Niño cases resulted in a 
monthly average of 0.5 m/s weaker jet than 
the climate mean for each month. Similarly, 
La Niña condition had an average of 0.6 m/s 
faster jet than the climate mean for each 
month 
 Interestingly, the strongest negative 
correlation between ONI and the SLLJ 
occurred in July/ August/ September (JAS) 3 
months of SST averages which does not 
account the time lag of the equatorial Pacific 
SST’s effect to reach the Indian ocean 
(Fig.7)
 
Fig. 7 The relation between the SLLJ and the SST anomalies of July, August and September 
 
Fig.6 The variation of the SLLJ 
climatological monthly average of the 
daily maximum wind speed at 850 hPa. 
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c) Rainfall Variability in Salalah 
The monsoon season in Salalah represented 
more than 2/3 of the total precipitation from 
2002-17 (Fig.8). The rest of the total 
precipitation were sporadic heavy rainfall 
events observed outside the monsoon 
rainfall season study period due to deep 
depressions that hit Salalah directly or 
Yemen. Unfortunately, there were 4 
unreported rainfall amounts in the research 
domain where a hurricane or a depression 
hit during that time like hurricane Phet on 
June 2010. The climatological monthly 
average of precipitation was also the highest 
in July and August (Fig.8).  
 
 
Fig. 8. The 2002-17 monthly precipitation during monsoon season and the monsoon season 
average rainfall of each year. 
In addition to this, the heaviest rainfall 
accumulation occurred in July and August of 
454.6 mm and 368.6 mm respectively. There 
was a notable variability in the average 
monthly rainfall from June to July and 
August to September. The average rainfall 
in July had 20.5 mm more rainfall than June. 
Also, August had 15 mm more rainfall than 
 
Fig.9 The 2002-17 climatological monthly average of rainfall in Salalah during 
monsoon season 
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September. However, there was only 4 mm 
difference between the monthly average of 
rainfall between July and August (Fig.9) 
During the study period the monsoon season 
rainfall in Salalah had a notable variation in 
each month due to the monsoon season 
strength as well as an interannual variation 
caused by ENSO and DMI. 
d) Monsoon Season Rainfall vs. DMI 
cycle: 
The total monsoon rainfall in every year in 
Salalah was negatively correlated with the 
IOD condition of AMJ, MJJ, and JJA. The 
correlation increases from -0.5 in AMJ and 
increases to -0.6 in MJJ and JJA (Fig.10). 
Accordingly, when the equatorial Indian 
Ocean SST anomalies had a positive IOD 
condition, Salalah’s total rainfall during 
monsoon season will be less than having a 
negative IOD condition. 
e) The SLLJ Effect on Rainfall 
Variability during Monsoon Season 
In June, July, August, and September 
Salalah’s rainfall and SLLJ monthly average 
of daily maximum wind anomalies of each 
month through the years had high 
climatological average precipitation when 
the maximum wind anomaly is positive. In 
June 64% of monthly mean of rainfall  
 
(Fig.10). The inverse relationship between the seasonal rainfall and IOD condition. 
amount was above the climatological 
average precipitation 6.14 mm. In July, 
lower percentage of 56% had monthly 
rainfall higher than the climatological 
average precipitation of 26.22 mm when the 
jet maximum wind was higher than normal. 
62% of the events on August had rain events 
higher than the climatological average 
precipitation 20.71 mm. 
On September 2004, a deep depression hit 
Salalah coast and resulted heavy rainfall 
dramatically above the climatological 
average precipitation higher than 100 mm. 
When in the fact, using the same approach 
as the previous months yielded on having 
more events with weaker jet and higher 
rainfall amount. However, the results 
matched the previous months trend when 
excluding the September 2004 deep 
depression event. Accordingly, when the 
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SLLJ maximum is below normal higher 
precipitation amount during monsoon season 
is expected. Also, the SLLJ reaches it 
maximum intensity in July concurrent the 
highest amount of rainfall occurred in July 
(Fig.11). 
 
Fig. 11 The relation between rainfall and SLLJ where the highest rainfall accumulation reaches 
the peak in July when the SLLJ is the strongest. 
4. Discussion and Conclusion: 
In this study we looked at how the ENSO 
cycle and IOD condition affect the 
interannual variability of the maximum 
strength of the SLLJ and monsoon rainfall. 
Under these circumstances, we developed a 
conclusion on how is the strength of the 
SLLJ effect the rainfall during monsoon 
season.  
There were not any consistent results on 
how the IOD affects the strength of 
maximum wind in the SLLJ and how the 
ENSO cycle affects the rainfall rate. It is 
more likely that such trends can be obtained 
by having longer study period. 
In this study we answered the research 
questions: 1.) How the SLLJ affected by the 
ENSO cycle and IOD conditions? 2.) How 
the monsoon season rainfall affected by the 
ENSO cycle and IOD conditions? And 
finally, 3.) How does the strength of the 
SLLJ affect the variability of monsoon 
rainfall in Salalah? However, future work 
needed in larger time domain to observe 
how the maximum strength of the SLLJ is 
affected by ENSO cycle. 
Unfortunately, there are not further plans to 
study the rainfall variability due to the lake 
of observation data before 2002.  
Interesting findings were obtained by 
looking at the maximum wind to identify the 
maximum strength of the SLLJ. 
1) The SLLJ Strength 
The SLLJ maximum wind was much more 
intense than the 900 hPa monthly average 
speed and that showed the strong variation 
due to the topography in northeast Africa 
and the wind field interaction with the 
southwestern monsoon circulation since they 
both form at the same time. 
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In June, the SLLJ the maximum wind starts 
to increase rapidly comparing to May due to 
the first formation of a well-defined jet that 
is oriented northwesterly toward the Arabian 
Sea. In July, the SLLJ as well as the 
monsoon both reach their maximum 
intensification as well as the monsoon 
circulation. In August, the SLLJ is still 
strong and decreases dramatically in 
September. Consequently, The SLLJ is 
influenced by the strength of monsoon 
circulation and cycle since they have a 
similar strengthening and weakening trends. 
2) Rainfall 
June is the start of the continuous southwest 
rainfall where the southwest monsoon starts 
to have an influence on Salalah coast. In 
July, and August the monsoon season is the 
strongest as well as the rainfall. Eventually, 
the rainfall amount decreases where the 
monsoon strength decreases. 
a) Rainfall and IOD Condition 
The IOD condition is calculating by taking 
the anomalous SST gradient between the 
western and eastern Indian Ocean. 
The Indian Ocean is a warm basin. Usually 
the western part is less warm in during the 
summer monsoon due to the shallow coast 
of the Arabian Sea along Oman. 
Negative IOD condition occurs when the 
western Indian Ocean SST anomalies are 
colder than the eastern side, which indicates 
a stronger temperature gradient resulting in 
stronger wind from the west, and more 
condensation takes place. All in all, more 
rainfall will be expected in Salalah in the 
monsoon season during negative IOD 
conditions. 
In other hand, when the western Indian 
Ocean SST anomalies are warmer than the 
eastern part, weaker temperature gradient 
results in weaker wind and positive IOD 
conditions. Hence, less condensation in 
western Indian Ocean and less rainfall will 
be expected in Salalah during the monsoon 
season. 
3) The Effect of SLLJ on the Rainfall 
Rate 
One of the most important roles of the LLJ 
is to advect moisture and that was 
accomplished in this study where the rainfall 
season accumulation in Salalah Oman are 
higher when the maximum intensity in the 
SLLJ reaches it maximum. 
However, the SLLJ does not have an 
influence on the month-to-month difference 
rainfall in Oman. This conclusion was 
supported when in several cases the monthly 
rainfall accumulation were higher in 
September than June but weaker jet in 
September than June. For this reason, the 
monsoon strength has higher impact on the 
rainfall than the SLLJ maximum wind 
speed. 
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